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Néel temperature (K)

Spin gap (K)

2+1D Isin
g

[Wolter, Corredor, LJ, et al., PRB ’17]

C
re

d
it
: 
Je

n
n
if
er

 S
ea

rs



Solid

Liquid

Gas

3D Isin
g

P
re

ss
u
re

Temperature

α-RuCl3H2O

Classical vs quantum criticality

2

µ0H (T)

T
(K

)

Entropy

�

J
mol K

�

10−4

0.19

0.38

0.58

0.77
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No controlled theoretical approach: 

⚡ Too many gapless modes 

⚡ Too small symmetry
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Today: 

(1) Dirac semimetal (θ > 2.7°) 

(2) Antiferromagnetic insulator (θ < 2.7°) 

(3) Emergent Lorentz symmetry (θ  2.7°)≃
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Universal field theory:

[Biedermann & LJ, arXiv:2509.04561]
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⇒ Emergent Lorentz symmetry

… characterized by set of universal critical exponents

⇒ Gross-Neveu-Heisenberg universality
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Screened Coulomb interaction:
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Twisted double bilayer WSe2: Heterostrain
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Gross-Neveu-Heisenberg universality
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Universality field theory:
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